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1.2 Appendix b – Details on respiration measurement
The animals were kept separately from each other in plastic boxes with moist sand (except for
earthworms and diplopods that were kept in forest soil and beech litter, respectively) stored in
climatic chambers (constant 15 °C), and they were fed adequately but fasted for some time prior to
the respiration measurement to avoid down regulation of metabolism due to starvation. Approx-
imately two hours prior to the experiments, the individuals were transferred to incubators with
the experimental temperature level. Preliminary experiments and survey of respiration time series
(see below) ensured that this time was sufficient for adjusting to the environmental temperature
while excluding initial short periods of temperature shocks. This excluded (1) acclimation or evo-
lutionary adaptation of the animals to the various measurement temperatures over this relatively
short experimental time period (see Terblanche et al., 2005; Lachenicht et al., 2010 for examples),
and (2) confounding effects of very different levels of hunger that would be a consequence of
longer acclimation periods. Together, these experimental procedures allowed focusing on standard
metabolic rates. Each individual was weighed with a precision scale prior to the measurement. Our
measurements of oxygen consumption lasted for 12h at each of six temperatures (5, 10, 15, 20,
25, and 30 ) and were conducted in a closed system with oxygen supply to avoid oxygen depletion.
This automated electrolytic microrespirometer (see (Scheu, 1992) for a detailed description) keeps
the partial pressure of oxygen constant by releasing oxygen pulses since the decrease of oxygen is
measurable as a decrease in pressure as the emerging CO2 is buffered. Oxygen release pulses are
logged in 15minutes intervals as time series. The respiration between the 8th and the 12th hour
was averaged to obtain the standard metabolic rate per hour ([J/h], 1ml O2 ≡ 20.1J, Peters 1983).
During these hours respiration has usually saturated at constantly low respiration levels indicative
of standard metabolic rates. Inspection of the oxygen pulse time series allowed removing time
series with non saturated, elevated rates (possibly due to specific dynamic action) or periods of
activity as indicated by sudden increases in oxygen pulses.
1.3 Appendix c – Analyses of the data set excluding data from Chown et al. (2007)
The data set of Chown et al. (2007) includes metabolic data that have been adjusted to 25°C. We
repeated the analyses of our main manuscript employing a reduced data set without the data of
Chown et al. (2007) to detect a possible effect of the temperature adjusted metabolic rates on our
conclusions. The statistical methods were the same as those described in the methods section of
the main manuscript.
Table 1.2: Results of the fits of the three models: linear, polynomial and phylogenetic model.
Estimate Std. Error p
Linear Model† (AIC: 5798)
ln i0 22.1433 0.4726967 < 0.001
a 0.678956 0.007672 < 0.001
E 0.678659 0.011494 < 0.001
Polynomial Model‡ (AIC: 5713)
to be continued . . .
182
. . . table continued
Estimate Std. Error p
ln i0 –2440.7089 459.9622 < 0.001
a1 0.7132 0.0135 < 0.001
a2 –0.0112 0.003 0.0002
a4 0.0002 0 0.0001
a5 0 0 0.024
E1 –181.3075 34.4812 < 0.001
E2 4.4791 0.8613 < 0.001
E3 –0.0367 0.0072 < 0.001
Phylogenetic Model§ (AIC: 4914)
ln i0 (Arachnida) 24.633942 1.4061 < 0.001
ln i0 (Chilopoda) 28.019958 1.722812 0.0495
ln i0 (Clitellata) 12.280432 1.839872 < 0.001
ln i0 (Insecta) 21.352591 1.542771 0.0335
ln i0 (Isopoda) 23.091299 1.935354 0.4255
ln i0 (Mesostigmata) 8.277906 6.609851 0.0134
ln i0 (Oribatida) 20.959522 2.532624 0.1469
ln i0 (Progoneata) 22.11407 1.92635 0.1909
ln i0 (Prostigmata) 10.618565 5.780489 0.0154
a (Arachnida) 0.572152 0.021029 <0.001
a (Chilopoda) 0.558099 0.031219 0.6526
a (Clitellata) 0.802851 6 0.030003 <0.001
a (Insecta) 0.757356 0.023947 <0.001
a (Isopoda) 0.562149 0.041424 0.8092
a (Mesostigmata) 0.690532 0.088232 0.1798
a (Oribatida) 0.681637 0.036865 0.003
a (Progoneata) 0.571341 0.036569 0.9823
a (Prostigmata) 0.665927 0.067381 0.1641
E (Arachnida) 0.716598 0.035144 <0.001
E (Chilopoda) 0.803007 0.042962 0.0444
E (Clitellata) 0.445107 0.0456342 <0.001
E (Insecta) 0.647825 0.038498 0.0741
E (Isopoda) 0.691008 0.048861 0.6005
E (Mesostigmata) 0.343365 0.16139 0.0208
E (Oribatida) 0.681604 0.062731 0.577
E (Progoneata) 0.670045 0.048356 0.3358
E (Prostigmata) 0.421446 0.14231 0.0382
p-values indicate significant difference of the parameter estimates from zero.






‡ lnI = lni0 +
∑i=n
i=1 ai lnM
i −∑ j=nj=1 E j  1kT  j polynomial model







Figure 1.1: Metabolic scaling according to the linear model: dependence of partial residuals of the
natural logarithm of metabolism on (a) the natural logarithm of body mass and (b)
temperature with the fitted multiple linear model (black line). In these partial residual
plots, metabolism is plotted against one of the independent variables while accounting
for the effect of the other. Distributions of the linear model’s residuals (deviation of
data points from black line in panels a and b) across (c) the natural logarithm of body
mass and (d) temperature characterized by deviations of the loess fit (brown curves)
from the 95% confidence bands (dotted black bands). See Table 1 for parameters of
the fitted linear model. Note that statistical fits employed inverse temperature terms,
whereas figure axes were labelled with temperature.
1.3.1 Results
The reduced data set consists of 3026metabolicrates. Fitting the linear model resulted in an allo-
metric exponent, a, of 0.679 (std error± 0.007, Table 1.2, Fig. 1.1a) differing significantly from the
3/4 exponent predicted by the MTE (t-test, p<0.001), whereas the activation energy, E, of 0.678eV
(std error ± 0.011, Table 1.2, Fig.1.1b) was within the predicted range (0.6 – 0.7eV).
To assess curvatures in the relationships, we analyzed the dependence of the linear model resid-
uals on the natural logarithms of body mass and temperature (1/kT) and tested for deviation from
linearity by ‘loess fits’. These patterns suggest non linear deviations from the linear model. We ac-
counted for non linearities by fitting the polynomial model. Comparisons of the ‘loess fits’ between
the linear model (Fig. 1.1c, d) and the polynomial model (Fig. 1.2a, b) show that polynomials
removed most of the curvature. The AIC of the phylogenetic model (4914) is much lower than
the AICs of the linear (AIC: 5798) and the polynomial model (AIC: 5713). Overall, these results
are entirely consistent with those presented in the main text. This suggests that the temperature
adjustment to 25 and the mixing of inter– and intraspecific data in this data set do not affect the
conclusions of the main text.
184
Figure 1.2: Accuracy of polynomial and phylogenetic models: distributions of the residuals for the
polynomial (a, b) and the phylogenetic model (c, d) across the natural logarithms of
body mass (a, c) and temperature (b, d). Systematic deviations of the data from model
predictions are characterized by loess fits (brown curves). See Table 1.2 for parameters
of the fitted polynomial and phylogenetic model
Figure 1.3: Distribution of fitted metabolic scaling parameters and their 95% confidence limits in
the phylogenetic model across phylogenetic groups: (a) intercepts, (b) allometric expo-
nents and (c) activation energies. Parameters of the linear model (all groups) have been
included. Indications of model predictions: (b) dashed line equals 3/4 (MTE); gray and
dark gray areas indicate ranges 2/3 – 1 and 2/3 – 3/4 respectively (alternative models); (c)
the dark gray area indicates range −0.6 to −0.7eV and the dashed line the mean 0.65
eV (MTE); the light gray area depicts range −0.46 to −0.96eV
185
2 Appendix to Chapter 6: Respiration rates,
assimilation efficiencies and maintenance
consumption rates depend on consumer












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3 Appendix to Chapter 8: Lack of energetic








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 3.2: Dry-mass fresh-mass conversion equations (dm = dry mass, fm = fresh mass).
phylogenetic
group
body mass type of equation a b original study
spiders various mg dm= a fmb 0.4290 0.8600 Breymeyer (1967)
Insects (all spp.) g log fm= a+ b log dm 0.6111 1.0213 Mercer et al. (2001)
Myro spp. g log fm= a+ b log dm 0.7575 1.0731 Mercer et al. (2001)
293
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1.1 Metabolic scaling according to the linear model: dependence of partial residuals of
the natural logarithm of metabolism on (a) the natural logarithm of body mass and
(b) temperature with the fitted multiple linear model (black line). In these partial
residual plots, metabolism is plotted against one of the independent variables while
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